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BACKLIGHT UNIT AND LIQUID CRYSTAL
DISPLAY DEVICE MODULE INCLUDING

THE SAME

The present application claims the benefit of Korean Patent
Application No. 10-2009-0027090 filed in Korea on Mar. 30,
2009, which 1s hereby 1incorporated by reference for all pur-
poses as 11 fully set forth herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a backlight unit and a liquid
crystal display (LCD) device module and more particularly to
a backlight unmit including a light emitting diode (LED)
assembly having a reduced width, and a liquid crystal display

device module including the backlight unait.

2. Discussion of the Related Art

The LCD device, which uses an optical anisotropy and a
polarization property to display an image, 1s widely used for
notebook computers, monitors, TV, and so on, because of
their high contrast ratio and characteristics adequate to dis-
play moving images.

The LCD device includes a liquid crystal panel having a
first substrate, a second substrate and a liquid crystal layer.
The first and second substrates face each other, and the liquid
crystal layer 1s interposed therebetween. An arrangement of
the liquid crystal molecules in the liquid crystal layer 1s
changed by an electric field induced 1n the liquid crystal panel
to control light transmissivity.

Generally, an additional light source 1s required because
the LCD panel 1s a non-emissive-type display device. Accord-
ingly, a backlight unit 1s disposed under the LCD panel. The
LCD device displays images using light produced by the
backlight unit and supplied to the LCD panel.

FIG. 1 1s a cross-sectional view of the related art LCD
device module. In FIG. 1, the LCD device module includes a
liquad crystal panel 10, a backlight unit 20, a main frame 30,
a top frame 40 and a bottom frame 50.

The liquid crystal panel 10 includes a first substrate 112, a
second substrate 14 and a liquid crystal layer (not shown).
The first and second substrates 12 and 14 face each other, and
the liquid crystal layer 1s interposed therebetween. First and
second polarization plates 19a and 195 1s disposed on oppo-
site sides of the liquid crystal panel 10.

The backlight unit 20 1s disposed under the liquid crystal
panel 10. The backlight unit 20 includes a light source 29, a
reflective sheet 25, a light guide plate 23 and an optical sheet
21. The light source 29 1s arranged along at least one side of
the main frame 30. The retlective sheet 235 1s disposed on the
bottom frame 50 and has a color of white or silver. The light
guide plate 25 1s disposed on the reflective sheet 25, and the
optical sheet 21 1s disposed on or over the light guide plate 23.

The liquid crystal display panel 10 and the backlight unait
20 are combined using the main frame 30 that can prevent
movement of the liquid crystal panel 10 and the backlight unit
20. The top frame 40 cover edges of the liquid crystal panel 10
and sides of the main frame 30, so the top frame 40 can
support and protect of the edges of the liquid crystal panel 10
and sides of the main frame 30. The bottom frame 50 covers
back edges of the main frame 30, so the bottom frame 50 1s
combined with the main frame 30 and the top frame 40 for
modulation.

One of a cold cathode fluorescent lamp (CCFL), an exter-
nal electrode fluorescent lamp and an LED 1s used as a light
source 29 of the backlight unit 20. Among these light source,
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the LED 1s widely used because of their characteristics, for
example, small size, low power consumption, and so on.

As shown 1n FIG. 1, the LED 29q 1s arranged on a printed
circuit board (PCB) 295 to form the light source 29. The light
source 29 including the LED 29aq may be referred to as an
LED assembly. The light emitted from at least one LED
assembly 29 1s provided into the light guide plate 23. The light
1s processed mnto a plane light source having an uniform
brightness through the light guide plate 23, the reflective sheet
25 and the optical sheet 21, and provided into the liquid
crystal panel 10. Power 1s provided into each LED 29«
through a power line (not shown) on the PCB 2956. All LEDs
29a are turned on and off such that white light 1s obtain by
mixing red, green and blue light.

Although not shown, a backlight driving circuit for con-
trolling the LED assembly 29 1s disposed on the LCD device
module. The backlight driving circuit 1s bent 1nto a rear sur-
face of the bottom frame 50 to minimize a size of the LCD
device module. A pad unit, which 1s connected to the back-
light driving circuit through a cable, may be formed on the
PCB 295 such that the LED assemblies 29, which are linked
to each other, may be connected to the backlight driving
circuit. Since the LEDs 29q 1n parallel receives power, the
number of the pad units on the PCB 295 may be same as the
number of the LEDs 29a. As there are more pad units, a width
(a vertical thickness 1n FIG. 1) 1s increased.

On the other hand, since the LED assembly 29 1s vertically
positioned at a side of the bottom frame 50, a thickness of the
backlight unit 20 1s determined by a thickness “d1” of the
PCB 295 of the LED assembly 29. Accordingly, as there are
more pad units, the LCD device module has an increase

thickness.

SUMMARY OF THE INVENTION

Accordingly, the present invention 1s directed to a back-
light unit and an LCD device module including the same that
substantially obviate one or more of the problems due to
limitations and disadvantages of the related art.

Additional features and advantages of the invention will be
set forth 1n the description which follows, and 1n part will be
apparent from the description, or may be learned by practice
of the invention. The objectives and other advantages of the
invention will be realized and attained by the structure par-
ticularly pointed out 1n the written description and claims
hereot as well as the appended drawings.

An object of the present invention 1s to provide an LED
assembly having a reduced width.

Another object of the present invention 1s to provide an
LCD device module having a reduced thickness.

To achieve these and other advantages and 1n accordance
with the purpose of the present invention, as embodied and
broadly described herein, a backlight unit includes a plurality
of light emitting diodes as a light source; a board having a
rectangular shape and including a plurality of metal lines each
extending along a first direction, wherein the plurality of light
emitting diodes are arranged on the board and respectively
connected to the plurality of metal lines; a pad portion
attached on a side, which 1s parallel to the first direction, of the
board and including first to Nth pads respectively connected
to the plurality of metal lines, wherein N 1s a positive integer;
a driving circuit connected to the first to Nth pads and pro-
viding a driving signal into the plurality of light emitting
diodes; and an optical member at a side of the light emitting
diodes and for improving a light property, wherein the first
pad has a larger width and a smaller length than the Nth pad,
and wherein the width of each of the first to Nth pads 1s
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defined as a distance between opposite sides thereof along the
first direction, and the length of the each of the first to Nth
pads 1s defined as a distance between opposite sides thereof
along a second direction perpendicular to the first direction.

In another aspect, a liquid crystal display device module
includes a liquid crystal panel; a backlight unit for projecting
light on the liquid crystal panel, the backlight unit including:
a plurality of light emitting diodes as a light source; a board
having a rectangular shape and including a plurality of metal
lines each extending along a first direction, wherein the plu-
rality of light emitting diodes are arranged on the board and
respectively connected to the plurality of metal lines; a pad
portion attached on a side, which 1s parallel to the first direc-
tion, of the board and including first to Nth pads respectively
connected to the plurality of metal lines, wherein N 1s a
positive mteger; a driving circuit connected to the first to Nth
pads and providing a driving signal into the plurality of light
emitting diodes; and an optical member at a side of the light
emitting diodes and for improving a light property, and a
bottom frame under the backlight unit, wherein the first pad
has a larger width and a smaller length than the Nth pad, and
wherein the width of each of the first to Nth pads 1s defined as
a distance between opposite sides along the first direction,
and the length of the each of the first to Nth pads 1s defined as
a distance between opposite sides along a second direction
perpendicular to the first direction.

It 1s to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are mcluded to pro-
vide a further understanding of the mvention and are 1ncor-
porated 1n and constitute a part of this specification, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the invention.

FIG. 1 1s a cross-sectional view of the related art LCD
device module;

FIG. 2 1s a schematic perspective view of an LED assembly
according to the present invention;

FIGS. 3A and 3B arerespectively plan perspective views of
a printed circuit board (PCB) for an LED assembly according
to embodiments of the present invention;

FI1G. 4 1s an exploded perspective view of an LCD device
module according to the present invention; and
FIG. 5 1s a cross-sectional view of an LED device module

according to the present invention.

DETAILED DESCRIPTION OF TH
EMBODIMENTS

(Ll

Reference will now be made i detail to the preferred
embodiments, examples of which are illustrated in the
accompanying drawings.

FI1G. 2 1s a schematic perspective view of an LED assembly

according to the present invention. In FIG. 2, an LED assem-
bly 129 includes a PCB 200, a plurality of LEDs 129q and a

pad portion 240. The LEDs 129q are arranged on the PCB 200
using a surface mount technology (SMT) and spaced apart
from each other. One LED 129q emits red light, another one
LED 129a emits green light, and the other one LED 129a
emits blue light. The LEDs 129q are connected to a power line
(not shown) on the PCB 200 1n parallel and simultaneously
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turned on and off such that white light 1s provided by mixing
red, green and blue lights. The pad portion 240 1s attached on
a side of the PCB 200.

The PCB 200 includes a power line layer 210, an insulating,
layer 220 and a base layer 230. The base layer 230 may be a
metal PCB, which 1s formed of a metallic material having a
high thermal conductivity, for example, aluminum (Al) or
copper (Cu). A thermal conductive material may be coated on
the metal PCB to further improve a thermal conductive prop-
erty. A heat from the LEDs 129q 1s easily radiated 1n outward
due to the base layer 230. A heat radiating plate (not shown),
for example, a heat sink, may be formed on a rear side of the
base 230 such that it 1s easy to radiate a heat.

The power line layer 210 1s positioned over the base 230.
The power line layer 210 includes a plurality of metal lines,
for example, a power line, formed by patterning a conductive
metal layer. The msulating layer 220 1s positioned between
the power line layer 210 and the base layer 230 such that the
base layer 230 and the power line layer 210 are electrically
insulated from each other. The LEDs 129a on the PCB 200 are
connected to each other in parallel through the metal lines of
the power line layer 210.

The LEDs 129q are controlled by a backlight driving cir-
cuit (not shown). The backlight driving circuit 1s connected to
pads 241 on the pad portion 240 through a cable (not shown)
such that the LEDs 129q are connected to the backlight driv-
ing circuit. Each pad 241 1s connected to each metal line on
the power line layer 210. One end of the cable 1s connected to
the backlight driving circuit, and the other one end of the
cable 1s connected to the each pad 241. The cable may be
connected to the pad 241 by a soldering. A driving signal {from
the backlight driving circuit 1s provided into the LEDs 129a
through the pads 241 and metal lines.

Referring to FIGS. 3A and 3B, which are respectively
schematic plan views of a printed circuit board (PCB) for an
LED assembly according to embodiments of the present
invention, the pads 241 have a difference in a width and a
length depending on a position. FIG. 3 shows first to sixth

pads 241a to 241f. However, there may be more pads. The
PCB 200 (of FIG. 2) has a rectangular bar shape, and the pad

portion 240 1s attached on a side of the PCB 200. The PCB
200 1ncludes first and second sides 201a and 2015 parallel to
a first direction and third and fourth sides 201c¢ and 201d
parallel to a second direction being perpendicular to the first
direction. Each of the first and second sides 201a and 2015 are
longer than each of the third and fourth sides 201¢ and 2014.
The pad portion 240 1s attached on the second and fourth sides
2015 and 2014 such that the LED assembly 129 (of FIG. 2)
has a first width LW1 at one end greater than a second width
[LW2 at the other end.

The metal lines 211 extend along the first direction.
Namely, the metal lines 211 are parallel to each of the first and
second sides 201a and 20 1b. FIG. 3 shows first to sixth metal
lines 211a to 211/. Although not shown, first to sixth LEDs
are connected to the first to sixth metal lines 211a to 211/,
respectively. However, if there are more LEDs, there are also
more metal lines and pads. The first to sixth metal lines 211a
to 2111 are spaced apart from each other by a predetermined
distance such that the LEDs are connected to the backlight
driving circuit in parallel. Each of the first to sixth metal lines
211ato 211/ has a width same as one another and smaller than
the smallest width among widths of the first to sixth pads 241a
to 2411

The first to sixth pads 241a to 241f are arranged along the
first direction and spaced apart from each other. The first to
sixth pads 241a to 241/ has first to sixth width W1 to W6 along
the first direction and first to sixth lengths .1 to L6 along the
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second direction. The pads 241a to 241/ extend from the pad
portion 240 into the PCB 200. The first length L1 of the first
pad 241a, which 1s closet to the third side 201¢, 1s smallest
among the first to sixth lengths L1 to L6, and the first width
W1 of the first pad 241a 1s largest among the first to sixth 5
widths among the first to sixth widths W1 to Wé6. The sixth
length L6 of the sixth pad 241/, which is closet to the fourth
side 2014, 1s largest among the first to sixth lengths .1 to L6,
and the sixth width W6 1s smallest among the first to 31xth
widths W1 to W6. Namely, as the pad is closer to the third side 10
201c¢, the width of the pads 1s larger. As the pad 1s closer to the
tourth side 2014, the length of the pad 1s larger. The width and
length of the pads are varied depending on their positions. If
the first width W1 of the first pad 241a 1s equal to the width of
other pads, for example, the sixth pad 241/, there are prob- 15
lems, for example, a boding strength, 1n a soldering process
for connecting the cable to the pad because the first pad 241a
has too small size. However, since the first width W1 of the
first pad 241aq 1s larger than other pads, there 1s no problem 1n
the soldering process. In addition, since the sixth pad Wé has 20
a largest length and smallest width, the sixth pad W6 also has

a sulficient bonding strength with the cable.

In FIG. 3A, the third to sixth pads 241¢ to 241/ have the
same length and width as one another. The second pad 2415
has a width smaller than the first pad 241q and larger than the 25
third to sixth pads 241c¢ to 241/ and a length larger than the
first pad 241a and smaller than the third to sixth pads 241¢ and
241f. The first metal line 211a contacts a side, which faces the
third side 201¢ of the PCB, of the first pad 2414. In addition,
since the second length 1.2 of the second pad 2415 1s larger 30
than the first length L1 of the first pad 241a by a thickness the
second metal line 2115 and a summation of a distance
between adjacent metal lines, 1.¢., the first and second metal
lines 2114 and 2115, the second metal line 2115 contacts a
side, which faces the third side 201¢ of the PCB, of the second 35
pad 2415. Furthermore, since the third length 1.3 of the third
pad 241c 1s larger than the second length 1.2 of the second pad
241b by a summation of a thickness of the third metal line
211c and a distance between adjacent metal lines, 1.e., the
second and third metal lines 21154 and 211¢, the third metal 40
line 211¢ contacts a side, facing the third side 201c¢ of the
PCB, of the third pad 2415. On the other hand, since each of
the fourth to sixth pads 2414 to 241/ has the same length as the
third pad 241c¢, the fourth to sixth metal lines 2114 to 211/
contacts a side, which faces the first side 201a of the PCB, of 45
the fourth to sixth pads 241d to 241/, respectively.

In FIG. 3B, the first to sixth pads 241a to 241/ have step-
wise 1creasing lengths and stepwise decreasing widths to
obtain an uniform size. The first pad 241a has the first width
W1 largest among the first to sixth pads 241a to 241/ and the 50
first length .1 smallest among the first to sixth pads 241a to
241f. The sixth pad 241/ has the sixth width W6 smallest
among the first to sixth pads 241a to 2411 and the sixth length
L.6 largest among the first to sixth pads 241a to 241/ The
second to fourth pads 2415 to 241e respectively have the 55
second to fifth width W2 to W5, which are stepwise decreased
and have a range between the first and sixth widths W1 and
W6, and respectively have the second to fifth lengths L2 to
L5, which are stepwise increased and have a range between
the first and sixth lengths .1 and L.6. The first to sixth metal 60
lines 211a to 211/ respectively contacts a side, which faces
the third side 201c¢ of the PCB, of the first to sixth pads 2414
to 241/. Consequently, since a length of an Nth pad i1s smaller
than that of an (N-1)th pad and a width of the Nth pad 1s larger
than that of the (IN-1)th pad, each pad has the same bonding 65
area such that a bonding strength of each pad with the cable
becomes uniform.

6

In the present invention, a width of the LED assembly,
which 1s a summation of a width of the PCB 200 and the pad
portion 240, 1s decreased and a bonding area of each pad 1s
sufficient. As a result, the LCD device module has a reduced
thickness without problem 1n a bonding of the cable with the
pad on the LED assembly.

FIG. 4 1s an exploded perspective view of an LCD device
module according to the present mvention, and FIG. 5 1s a
cross-sectional view of an LED device module according to
the present invention. The LCD device module includes a
liquid crystal panel 110, a backlight unit 120, a main frame
130, a top frame 140 and a bottom frame 150.

The liguid crystal panel 110 includes a first substrate 112,
a second substrate 114 and a liquid crystal layer (not shown).
The first and second substrates 112 and 114 face each other,
and the liquid crystal layer 1s interposed therebetween. First
and second polarization plates 119a and 1195 1s disposed on
opposite sides of the liquid crystal panel 110.

When the liquid crystal panel 110 1s an active matrix type,
a gate line (not shown) and a data line (not shown) are formed
on the first substrate 112. The gate and data lines cross each
other to define a pixel region. A thin film transistor (TF'T) (not
shown) 1s formed at a crossing portion of the gate and data
lines. A pixel electrode (not shown) 1s formed 1n each pixel
region and connected to the TF'T. The first substrate 112 may
be referred to as an array substrate. On the second substrate
114, a black matrix (not shown) having an opening, which
corresponding to the pixel region, 1s formed. A color filter
layer including red, green and blue sub-color filters 1s formed
in the opening. A common e¢lectrode 1s formed on the color
filter layer. The second substrate 114 may be referred to as a
color filter substrate. The liquid crystal panel 110 1s con-
nected to gate and data printed circuit boards (PCBs) 117
through a connection member 116, for example, a tlexible
circuit board or a tape carrier package, that provide a scanning
signal and an 1mage signal to the liquid crystal panel 110,
respectively. The printed circuit board 117 extends along end
portions of a side surface of the main frame 130 or a rear
surface of a bottom frame 130, respectively, as dummy spaces
in a modulation process. When the TFT 1s turned on by a
scanning signal form a gate driving circuit, an image signal 1s
applied to the pixel electrode. Then, the liquid crystal layer 1s
driven by an electric field generated between the pixel and
common electrodes. As a result, light transmissivity of the
liquid crystal layer 1s controlled such that the LCD device
module can produce an 1image.

The backlight unit 120 for providing light onto the liquad
crystal panel 110 1s disposed under the liquid crystal panel
110. The backlight unit 120 includes an LED assembly 129
and an optical member for improving a light property. The
optical member may include a reflective sheet 125, a light
guide plate 123 and an optical sheet 121. The LED assembly
129 i1s disposed at a side of the light guide plate 125 and
includes a plurality of LEDs 129a, a PCB 200, where the
LEDs 129a are arranged, and a pad portion 240 including a
plurality of pads 241a to 241f (of FIGS. 3A and 3B) for
connecting the LEDs 129a to a backlight driving circuit (not
shown). The backlight driving circuit may be disposed under
the bottom frame 150 to minimize a size of the LCD device
module.

Referring to FIGS. 3A and 3B, the metal lines 211a to 2117
are formed on the PCB 200 and connected to the pads 241a to
2411 on the pad portion 240 such that the LEDs 129a are
connected to the backlight driving circuit through the metal
lines 211a to 211/, the pads 241a to 241/ and the cable (not
shown). Particularly, the pads 241a to 241f have a difference
in a width and a length depending on their position. Accord-
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ingly, the LED assembly 129 has a decreased width W2 such
that a thickness of the LCD device module can be minimized.
In addition, the pads 241a to 241/ have a suilicient area such
that a boding strength problem 1s overcome.

The light from the LED 129a 1s processed 1nto a plane light
source during passing through the light guide plate 123 by a
total retlection. The light guide plate 123 may have a pattern
for providing an uniform plane light source. The reflective
sheet 125 1s disposed under the light guide plate 123. The light

1s retlected on the retlective sheet to improve an optical eifi-
ciency. The optical sheet 121 on or over the light guide plate
123 includes a diffusion sheet and at least one concentrating
sheet. The light, which passes through the light guide plate
123, 1s diffused and/or concentrated such that an uniform
plane light 1s provided onto the liquid crystal panel 110.

The liquad crystal display panel 110 and the backlight unait
120 are combined using the main frame 130 that can prevent
movement of the liquid crystal panel 110 and the backlight
unit 120. The main frame 130 surrounds sides of the liquid
crystal panel 110. The top frame 140 covers edges of the
liquid crystal panel 10 and sides of the main frame 130, so the
top frame 140 can support and protect of the edges of the
liquad crystal panel 110 and sides of the main frame 130. The
bottom frame 150 covers back edges of the main frame 130,
so the bottom frame 150 1s combined with the main frame 130
and the top frame 140 for modulation.

As shown 1 FIG. 5, the LED assembly 129 is vertically
disposed at a side of the bottom frame 150. As mentioned
above, since the LED assembly 129 has a reduced width d2,
1.e., a vertical thickness, a thickness of the LCD device mod-
ule 1s also reduced.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
invention. Thus, 1t 1s intended that the present invention cover
the modlﬁcatlons and vanations of this invention provided
they come within the scope of the appended claims and their
equivalents.

What 1s claimed 1s:

1. A backlight unit, comprising:

A plurality of light emitting diodes as a light source;

A board having a rectangular shape and including a plural-
ity of metal lines each extending along a first direction,
wherein the plurality of light emitting diodes are
arranged on the board and respectively connected to the
plurality of metal lines;

A padportion attached to a side, which 1s parallel to the first
direction of the board and including first to Nth pads
respectively connected to the plurality of metal lines,
wherein N 1s a positive integer greater than 1;

A driving circuit connected to the first to Nth pads and
providing a driving signal into the plurality of light emiut-
ting diodes; and

An optical member at a side of the light emitting diodes and
for improving a light property,

Wherein the first pad has a larger width and a smaller
length than the Nth pad, and

Wherein the width of each of the first to Nth pads 1s defined
as a distance between opposite sides thereol along the
first direction, and the length of each of the first to Nth
pads 1s defined as a distance between opposite sides
thereol along a second direction perpendicular to the
first direction.

2. The backlight unit according to claim 1, wherein the

rectangular shape includes first and second sides along the
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first direction and third and fourth sides along the second
direction, and the pad portion 1s attached on the first side of
the rectangular shape.

3. The backlight unit according to claim 2, wherein the first
pad, which 1s closet to the third side of the rectangular shape,
has the largest width and the smallest length, and the Nth pad,
which 1s closet to the fourth side of the rectangular shape, has
the smallest width and the largest length.

4. The backlight unit according to claim 3, wherein widths
of the first to Nth pads are stepwise increased.

5. The backlight unit according to claim 3, wherein lengths
of the first to Nth pads are stepwise decreased.

6. The backlight unit according to claim 1, wherein one pad
positioned between the first pad and the Nth pad has a width
smaller than the first pad and lager than the Nth pad and a
length larger than the first pad and smaller than the Nth pad.

7. The backlight unit according to claim 1, wherein one pad
positioned between the first pad and the Nth pad has a width
equal to or smaller than the first pad and a length equal to or
larger than the first pad, and another one positioned between
the first pad and the Nth pad has a width equal to or larger than
the Nth pad and a length equal to or smaller than the Nth pad.

8. The backlight unit according to claim 1, wherein at least
one metal line contacts a side, which extends along a second
direction perpendicular to the first direction, of correspond-
ing pads.

9. The backlight unit according to claim 1, wherein all
metal lines contacts a side, which extends along a second
direction perpendicular to the first direction, of correspond-
ing pads.

10. The backlight unit according to claim 1, further com-
prising a cable for connecting the driving circuit to the pads,
wherein the cable 1s connected to the pads by a soldering.

11. The backlight unit according to claim 1, wherein the
first to Nth pads have substantially the same areas.

12. The backlight unit according to claim 1, wherein the
optical member 1ncludes a light guide plate at a side of the
light emitting diodes, a reflective sheet under the light guide
plate and an optical sheet on the light guide plate.

13. A liquid crystal display device module, comprising:

A liquid crystal panel;

A backlight unit for projecting light on the liquid crystal

panel, the backlight unit including;:

A plurality of light emitting diodes as a light source;

A board having a rectangular shape and including a
plurality of metal lines each extending along a first
direction, wherein the plurality of light emitting
diodes are arranged on the board and respectively
connected to the plurality of metal lines;

A pad portion attached to a side, which 1s parallel to the
first direction of the board and including first to Nth
pads respectively connected to the plurality of metal
lines, wherein N 1s a positive integer greater than 1;

A driving circuit connected to the first to Nth pads and
providing a driving signal into the plurality of light
emitting diodes; and

An optical member at a side of the light emitting diodes
and for improving a light property,

Wherein the first pad has a larger width and a smaller

length than the Nth pad, and

Wherein the width of each of the first to Nth pads 1s
defined as a distance between opposite sides thereof
along the first direction, and the length of each of the
first to Nth pads 1s defined as a distance between
opposite sides thereof along a second direction per-
pendicular to the first direction.




US 8,284,349 B2

9

14. The liquid crystal display device module according to
claim 13, wherein the rectangular shape includes first and
second sides along the first direction and third and fourth
sides along the second direction, and the pad portion 1s
attached on the first side of the rectangular shape, and wherein
the first pad, which 1s closet to the third side of the rectangular
shape, has the largest width and the smallest length, and the
Nth pad, which 1s closet to the fourth side of the rectangular
shape, has the smallest width and the largest length.

15. The liquid crystal display device module according to
claim 14, wherein widths of the first to Nth pads are stepwise
increased, and wherein lengths of the first to Nth pads are
stepwise decreased.

16. The liquid crystal display device module according to
claim 13, wherein one pad positioned between the first pad
and the Nth pad has a width smaller than the first pad and lager
than the Nth pad and a length larger than the first pad and
smaller than the Nth pad.

17. The liquid crystal display device module according to
claim 13, wherein one pad positioned between the first pad

10
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and the Nth pad has a width equal to or smaller than the first
pad and a length equal to or larger than the first pad, and
another one positioned between the first pad and the Nth pad
has a width equal to or larger than the Nth pad and a length
equal to or smaller than the Nth pad.

18. The liquid crystal display device module according to
claim 13, wherein at least one metal line contacts a side,
which extends along a second direction perpendicular to the
first direction, of corresponding pads.

19. The hiquid crystal display device module according to
claim 13, further comprising a cable for connecting the driv-
ing circuit to the pads, wherein the cable 1s connected to the
pads by a soldering, and wherein the first to Nth pads have
substantially the same areas.

20. The liquid crystal display module of claim 13, turther
comprising a main frame surrounding the liquid crystal panel
and a third frame surrounding an edge of the liquid crystal
panel.
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